New development in the tritium labelling of peptides and proteins using solid catalytic isotopic exchange with spillover-tritium.
The mechanism of the reaction of high temperature solid state catalytic isotope exchange (HSCIE) of hydrogen in peptides with spillover-tritium at 140-180 degrees C was analyzed. This reaction was used for preparing [(3)H]enkephalins such as [(3)H]DALG with specific activity of 138 Ci/mmol and [(3)H]LENK with specific activity of 120 Ci/mmol at 180 degrees C. The analogues of [(3)H]ACTG(4-10) with specific activity of 80 Ci/mmol, [(3)H]zervamicin IIB with specific activity of 70 Ci/mmol and [(3)H]conotoxin G1 with specific activity 35 Ci/mmol were produced. The obtained preparations completely retained their biological activity. [(3)H]Peptide analysis using (3)H NMR spectroscopy on a Varian UNITY-600 spectrometer at 640 MHz was carried out. The reaction ability of amino fragments in HSCIE was shown to depend both of their structures and on the availability and the mobility of the peptide chain. The reaction of HSCIE with the beta-galactosidase from Termoanaerobacter ethanolicus was studied. The selected HSCIE conditions allow to prepare [(3)H] beta-galactosidase with specific activity of 1440 Ci/mmol and completely retained its the enzymatic activity.